This paper examines the international diversification benefits when short selling is not allowed. We show that the benefits remain substantial for US equity investors when they are prohibited from short selling in emerging markets. This result is also true for emerging market stocks that are "investable" for US investors. In contrast, the benefits of investing in developed countries, that are small to begin with, disappear if short selling is not allowed. The integration of world equity markets reduces, but does not eliminate, the diversification benefits of investing in emerging markets subject to short-sale constraints.
Should US investors hold stocks from developed and emerging market countries in their portfolios? Economists argue that, since returns on foreign securities do not perfectly correlate with those of US securities, domestic investors gain from international diversification. Thus, when US markets are down, foreign markets are likely to do relatively better, and so a portfolio with both US and foreign stocks should provide a superior risk-return combination than a purely domestic portfolio. Market practitioners appear to agree with this advice. For example, a recent article in a financial trade publication states that emerging market assets are a good investment alternative, given the current poor performance of US equity markets.
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In reality, actual holdings of foreign stocks by US investors are surprisingly low, much lower than predicted by theorya finding known as the "home bias puzzle" (see, for example, French and Poterba, 1991) . One possible explanation for the "home bias" is the existence of various restrictions on stock trading in foreign markets that potentially reduce the diversification benefits for US investors. In this edition of Current Issues, we examine how trading restrictions affect the gains to US investors from foreign diversification, using short-sale constraints as an example of such restrictions. To sell short, an investor borrows the stock from his broker, and sells it at the current market price. Later, he buys back the stock from the market and returns it to his broker. If the stock price falls in the interim, the investor profits from the transaction. The ability to sell stocks short is important for profitable foreign investments, especially in emerging stock markets that have gone through repeated periods of poor performance. Yet, short selling is either banned or difficult to implement in many emerging markets.
For emerging market stocks, we find that the diversification benefits for US investors remain substantial even if short selling is completely absent in these markets. The result is true for the universe of emerging market stocks as well as for the so-called "investable" stocks, i.e., emerging market stocks that are actually available to foreign investors and that meet minimum size and liquidity criteria. In contrast, the benefits of investing in developed countries disappear if short selling is not allowed. However, these benefits are small to begin with and, furthermore, short-sale constraints are easily avoided in developed countries by using derivative securities.
2
Many analysts have claimed that the integration of global markets has reduced the diversification benefits by increasing the correlation between world stock markets. However, our results show that, while market integration reduces the diversification benefits of emerging market investments, it does not eliminate them. Thus, we conclude that emerging markets remain a valuable investment opportunity for US investors even after accounting for both short-sale constraints and market integration. 
Prior Evidence on International Diversification Benefits
When trading restrictions are ignored, several studies document low correlation across international markets and substantial diversification benefits. Harvey (1995) , for example, shows that securities in emerging markets promise US investors both high expected returns and risk, as well as low correlation with securities in developed markets. 4 De Santis and Gerard (1997) estimate that the expected gain from international diversification to a US investor is on average 2.11 percent annually.
Evidence on the magnitude of diversification benefits is less clear when investment restrictions such as short-sale constraints are accounted for. In private conversation, money managers have told us of their belief that the benefits of investing in emerging equity markets are substantial in spite of investment restrictions. But this belief is not, to our knowledge, based on formal econometric evidence. In foreign exchange markets, Glen and Jorion (1993) show benefits in currency hedging even with short-sale constraints. In contrast, De Roon et al. (2001) argue that there is no benefit from investing in emerging markets after imposing short-sale constraints.
However, these authors use a rather short sample period and obtain inconsistent results. 5 We use a longer sample and a more robust statistical technique to provide new evidence on this question.
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Measuring International Diversification Benefits
We use two different measures of the diversification benefits. The first measure estimates the additional return that can be expected by US investors when moving from a purely domestic US stock portfolio to the "best" or efficient international stock portfolio, holding the risk or standard deviation of both portfolios constant. 7 In Figure 1 , the benefit is the length of the line joining the point US (the US domestic portfolio) to the point G (the efficient international portfolio). This measure tells us the gain in expected returns through diversification, after adjusting for risk.
5 For example, De Roon et al. (2001) show strong evidence of the diversification benefits when investing in some individual Latin American or Asian countries, but no evidence of the benefits when investing optimally in the combination of these emerging markets. It seems odd to rule out diversification benefits in emerging markets when there are clear benefits derived from particular emerging markets. 6 A comprehensive discussion of these issues may be found in Li, Sarkar and Wang (2001) .
Our second measure of diversification benefits is the reduction in risk from international investments. We calculate the reduction in the standard deviation of stock returns (as a percentage of the standard deviation of the US stock portfolio) when investors switch from the domestic US stock portfolio to the least risky international stock portfolio (known as the global minimum-variance portfolio, shown in Figure 1 ). Thus, for our second measure, we implicitly assume that investors are solely interested in minimizing risk, and do not care about returns.
This measure should appeal to those who argue that the main benefit of international diversification is the reduction in risk rather than the increase in returns. 8 Details of the Bayesian procedure used to obtain these measures can be found in Li, Sarkar and Wang (2001) .
International Stock Returns and Market Correlations
Our data covers the period from January 1976 to December 1999. We use dollar-denominated monthly total returns on stock indices supplied by Morgan Stanley Capital International (MSCI)
for the G7 group of developed countries (Canada, France, Germany, Italy, Japan, the United Kingdom, and the United States). 9 We also use dollar-denominated monthly total returns on stock indices of eight emerging market countries: four Latin American markets (Argentina, Brazil, Chile, and Mexico) and four Asian markets (Hong Kong, South Korea, Singapore, and Thailand). Data for Hong Kong and Singapore are also obtained from MSCI. Data for other emerging markets are obtained from the International Finance Corporation (IFC). Table 1 lists the market capitalization in US dollars of the countries in our sample as of the end of 1999.
During the sample period, emerging markets generally have both higher mean and higher standard deviation of returns relative to G7 countries (see Table 2 ). The exceptions are Thailand and Singapore, whose mean returns are comparable to those of G7 countries but whose standard deviations are higher. Within the G7 countries, the US stands out with the lowest standard deviation and relatively high mean return. Overall, the means and standard deviations of returns do not provide a clear indication as to whether emerging markets offer diversification benefits to US investors beyond those offered by G7 countries.
In contrast, the correlation between stock returns provides strong evidence of the benefits of diversifying over emerging markets, beyond G7 countries (see Table 2 ). Most emerging market countries have low correlation, both among themselves as well as with G7 countries. The low correlation suggests that investors may benefit from long positions in emerging market stocks, although the relatively high standard deviation of these stocks could mitigate the benefits of diversification. In comparison to emerging markets, G7 countries have relatively high correlation among themselves. In particular, the correlation between Canadian and US stock returns is over 0.7.
Gains from International Diversification
We consider the benefits to US investors of adding to their portfolios stocks from different countries. Our study focuses on four international stock portfolios. Each portfolio consists of the US stock index plus one of the following groups of stock indices: (G) the G7 group of countries; (GL) G7 and Latin American countries; (GA) G7 and Asian countries; and (GLA) G7, Latin American and Asian countries. For each portfolio, we estimate the benefits with no trading restrictions and the benefits if there is a ban on short selling. 10 In terms of Figure 1 , we estimate the global efficient frontier for each of these four cases, and then calculate the length of the line from G to US. The interpretation of a benefit of, say, two percent, is that the extra gain or reduced risk from international diversification is at least two percent per annum with 99 percent probability. 11 In other words, we can have a high level of confidence (statistically, a 99 percent confidence level) that the diversification benefits are no less than two percent per year.
Gain in Expected Returns
With no trading restrictions (Panel A of Table 3 ), the additional return when US investors add G7 stocks to their portfolios (the G portfolio) is at least 0.60 percent per year. However, when emerging market stocks are also added to the portfolio (the GLA portfolio), the gain is at least 4.61 percent. So, with no trading restrictions, most of the benefits of international diversification come from investing in emerging market stocks. The magnitude of these benefits is probably big enough to justify the costs of investing in various emerging markets. On the other hand, the short positions required to achieve these benefits may not be easy to implement.
Next, we assume that short selling is banned in all non-US markets (Panel B of Table 3 ). As expected, the diversification benefits fall in all cases. The benefit of investing in the G portfolio is now zero percent. The benefit of investing in a combination of G7 and Latin American countries (the GL portfolio) is 1.87 percent, but this is down from 3.48 percent when trading is unrestricted. The GLA portfolio returns 2.28 percent, dropping from 4.61 percent earlier. We conclude that, after imposing short-sale constraints in all countries, the benefit of investing in G7 countries disappears and that any observed benefits come from emerging markets. These results highlight the importance of emerging markets for international diversification.
Finally, we estimate the diversification benefits after imposing short-sale constraints only on emerging market stocks (see Panel C of Table 3 ). In practice, it is easier to short sell G7 stocks than emerging market stocks. Also, we have argued above that changes in the diversification benefits depend mainly on whether it is possible to short-sell G7 country stocks. We find that, without short sales in emerging markets, the benefits of investing in the GL and GA portfolios are almost as high as the benefits with unrestricted trading. The benefit of investing in the GLA portfolio is at least 3.78 percent per year, only about 0.8 percent per year lower than the benefit when trading is unrestricted. Our results indicate that short-sale constraints on emerging markets have little impact on the diversification benefits for investors who can take short positions on developed countries.
Reduction in Risk
The general conclusion from this analysis is similar to that from our first measure (see Table 3 ).
Emerging markets continue to provide sizable diversification benefits to investors who are subject to short-sale constraints. For example, investing in the GLA portfolio reduces risk by about 11 percent with unrestricted trading and by about 9 percent when all non-US markets are subject to short-sale constraints.
The impact of short-sale constraints on risk reduction is more moderate, compared to its impact on expected returns (our first measure). For example, the risk reduction when investing in the GA portfolio is about 8 percent without trading restrictions and about 7 percent when short selling is banned in all markets. In contrast, the gain in expected returns drops from 1.6 percent to zero in the same situation. The reason for this is that the least risky international portfolio (the global minimum-variance portfolio) requires only small short positions on non-US countries. In other words, if the goal of US investors is solely to minimize risk, irrespective of returns, then short positions are relatively less important. In the next section, we take a look at the portfolio weights and investment returns for the individual countries in the international portfolio.
Share of Global Investments for Each Country
To obtain a better understanding of the importance of short-sale constraints in international investing, we calculate the portfolio weights of each country in the efficient global portfolio with the same variance as the US equity index portfolio (i.e., each country's share of global investments). These results are shown in Table 4 for different scenarios. A negative value for the portfolio weight indicates a short position in the country. With unrestricted trading, the only substantial short position in emerging markets is on Singapore at around 11 percent. In contrast, the short position on Canada is nearly three times as large, around 28 percent. Given the lower return and higher volatility of the Canadian market compared to that of US, and the high correlation between these two markets (see Table 2 ), the large short position on Canada is reasonable.
The above result suggests that, to maximize risk-adjusted returns, US investors must depend largely on taking short positions on developed countries like Canada. As can be seen from Panel B of Table 4 , short-sale restrictions force investors to put zero weight on developed countries such as Canada. This constraint reduces the diversification benefit of US investors. When shortsale restrictions apply only to emerging market stocks, US investors again have a large short position on Canada of 31 percent (Panel C of Table 4 ) and they are able to preserve the benefits from international investments (see Table 3 ).
In practice, foreign equity holdings among US investors account for less than 10 percent of their total equity holdings (the "home bias puzzle" referred to earlier). If US investors cannot short sell any foreign stocks, then the optimal allocation to the non-US developed countries is not significantly different from zero (see Table 4 ). However, at least for some emerging market countries (such as Chile), Table 4 indicates that the optimal holdings should be substantial, in contrast to the observed behavior of US investors. Thus, our results reinforce the so-called home bias puzzle when emerging market countries are considered.
Diversification Benefits for Individual Emerging Countries
It is important to determine whether the diversification benefits come from particular individual emerging markets or from the combination of all emerging markets. So far, our analysis has combined individual emerging equity markets into regional groups. Now, we compute the benefits of investing in each individual emerging market. In Table 4 we report the benefit when the efficient international portfolio is comprised of G7 stocks and one of the eight emerging market countries. This analysis tells us the additional benefit of investing in a particular emerging market, beyond any benefit obtained from investing in G7 countries.
When trading is unconstrained, individual emerging markets provide additional diversification benefits when added to G7 countries: the benefits of individual emerging markets range between 0.7 and 1.8 percent in annualized returns. When short sales are banned in all markets, individual emerging markets, with the exception of Argentina and Chile, offer no benefit when added to G7 countries. In contrast, when short-sale constraints are imposed only on emerging markets, individual emerging markets provide benefits that are similar to the case with unrestricted trading. This demonstrates that short-sale constraints on developed countries have a great impact on the diversification benefits of emerging markets.
Global Market Integration and Diversification Benefits
It is well known that returns on emerging markets in the 1990s were quite different from those in the past due to increased integration in world markets. Therefore, it is reasonable to suspect that the international diversification benefits and the impact of short-sale constraints might have changed as emerging markets became more liberalized. It is also natural to question if our results are unduly influenced by the financial crises of 1997 and 1998. To examine these issues, we measure the diversification benefits separately for the period from January 1976 to December 1989 and the period from January 1990 to December 1999. According to Bekaert and Harvey (2000) and Henry (2000) , the emerging markets in our sample became integrated or liberalized since 1990.
The diversification benefits remain evident in the post-liberalization period, both with and without short-sale constraints (see Table 5 ). However, the magnitude of the benefits is smaller and the impact of short-sale constraints on emerging markets is larger, compared to the preliberalization period. For example, during the pre-liberalization period of 1976-1989, the benefit of investing in the GLA portfolio is 9.78 percent when there are short-sale constraints only on emerging markets, compared to 10.54 percent with unrestricted trading. For the period 1990-1999, the benefit of investing in the GLA portfolio is 4.11 percent without restraints and 1.24 percent when short-sale constraints are imposed only on emerging markets.
To understand the different impact of short-sale constraints for the two sub-periods, we studied the portfolio weights on different countries for the two sub-periods (for the sake of brevity, these numbers are not reported). For the pre-liberalization period of 1976-1989, the only substantial short position in the efficient international portfolio is on Singapore for emerging markets. In contrast, for the post-liberalization period of 1990-1999, there are more substantial short positions on emerging markets in the efficient portfolio. These short positions on emerging markets reflect the relatively poor performance of emerging markets in the latter half of the 1990s, compared to developed markets, and explain the larger impact of short-sale constraints on emerging markets during the same period.
Investable Stocks and Diversification Benefits
The index data in our analysis thus far have included stocks that may not be available to foreign investors for legal or practical reasons. Legal restrictions include, among others, limits on foreign holding of general classes of shares or exclusion of foreign investment in particular sectors. Even if a stock is available for investment, foreign investors may find it difficult to trade because the stock is too small and illiquid. To examine the effect of these restrictions on the diversification benefits, we use returns on the IFC investable indices for emerging markets (except for Hong Kong and Singapore, which do not have investable indices). The IFC investable indices are calculated in a similar fashion as the total return indices used in our earlier
analysis, but cover a subset of index constituents that is available to foreign investors and meets minimum size and liquidity requirements. The investable returns data are, however, only available since 1989.
We calculate the diversification benefits for various scenarios using the investable index returns (see Table 5 ). All the earlier results hold qualitatively. However, the impact of short-sale constraints is greater for investable indices than for total return indices. Since most of the data on investable indices are from the 1990s, this is consistent with our earlier result that the impact of short-sale constraints on emerging markets is greater during the post-liberalization period. For example, when short-sale constraints are imposed only on emerging markets, the benefit of investing in the GLA portfolio falls from 4.60 percent to 2.49 percent for investable indices, while (referring back to Table 3 ) the reduction is from 4.61 percent to 3.78 percent for total return indices.
Conclusion
We examine the impact of short-sale constraints on the magnitude of the international diversification benefits to US investors during the period of 1976-1999. We show that the international diversification benefits remain substantial for US investors after imposing shortsale constraints on emerging markets but not after imposing short-sale constraints on G7
countries. The integration of world equity markets reduces, but does not eliminate, the diversification benefits of investing in emerging markets subject to short-sale constraints. Our results reinforce the home bias puzzle with respect to investments in emerging markets. 
